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DETAILED ACTION 

Response to Remarks/Arguments 

1. Examiner acknowledges Applicant's cancellation of claims 6-7, 11, 14,18 and 27 
and amended claims 1, 3, 8, 10, 12, 13, 15, 16, 20 and 23. Further, examiner withdraws 
prior claim objections in light of applicant amendments. Therefore claims 1- 5, 8 -10, 12- 
13, 15-17 and 19-26 are currently pending. 

2. Upon further review of the art of record and in light of the cancelled and amended 
claims, the prior indication of allowable subject matter for claim 1 2 is hereby withdrawn 
and new grounds of rejection have been made as articulated in the detailed action 
below. 

3. Applicant's arguments with regard to claims 1- 5, 8 -17, 19-26 filed September 13, 
2008 have been fully considered, but they are not persuasive in light of the new grounds 
of rejection. The new grounds of rejection were met by art of record and as such did not 
require an updated or new search. 

4. The instant Office Action is made non-final in light of the withdrawal of allowable 
subject matter. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
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obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 1 02 of this title, if the differences between the subject matter sought to be patented and the 
prior art are such that the subject matter as a whole would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to which said subject matter pertains. Patentability 
shall not be negatived by the manner in which the invention was made. 

6. Claims 1- 5, 8 -10, 12-13, 15-17 and 19-26 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Pub. No. US 2003/0093067 A1 to Panescu (Panescu) in view 
of US Pat. No. 6,301 ,496 B1 to Reisfield (Reisfield). 

In Reference to Claim 1 

Panescu teaches a method comprising "acquiring an image pertaining to a heart (see 
abstract, figure 7A, and sections 0004 and 0007). Panescu further teaches the step 
of "registering a representation of a probe which is in or adjacent to the heart with the 
image (sections 0007 and 0009). However Panescu fails to disclose the step of 
"wherein the heart vector represents a summation of electrical currents at a particular 
time, the summation having a direction and amplitude and generated from data 
acquired by a lead system at a surface of an imaged subject with the heart." 

Reisfeld, in the same field of endeavor, teaches the utilization of heart vectors in 
order to aid in diagnosing cardiac arrhythmias (see abstract and figures 5, 10-14) and 

improve heart/cardiac mapping in order to better tag and locate areas with "aberrant 
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electrical pathways and currents within the heart (see columnl, lines 14-18, and 
column 2, lines 7-36). He further discloses for acquisition of the electrical activity data 
"wherein the heart vector represents a summation of electrical currents at a particular 
time, the summation having a direction and amplitude and generated from data 
acquired by a lead system at a surface of an imaged subject with the heart." (see 
abstract and figures 5, 10-14 and columns 2, lines 1-67, 14, lines 1 - 39 and 19, 
lines 56 - 67) 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have included the step of " "registering a representation of a 
probe which is in or adjacent to the heart with the image using a heart vector of the 
heart" of Reisfeld in the image acquisition/probe registration method according to 
Panescu in order to improve methods for cardiac mapping in order to better locate 
deficient functional areas of the heart for probe placement in electrophysiological 
studies (see column 1, lines 14-18, and column 2, lines 7-36,) as explicitly taught by 
Reisfeld. 

In Reference to Claim 2 

Panescu in view of Reisfeld has been shown to teach all of the limitations of claiml . 
Panescu further teaches the step of "further comprising simultaneously displaying the 
registered image, the registered representation of the probe, and a map of the electrical 
properties of the heart" (see sections 0050 for function of mapping device < device 
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shown by reference mark 142 in figure 1> and 0007 and 0008 for limitation). 

Because the three-dimensional map described in various sections (see for example 
0007 ,0008) of Panescu, present a 3D mapping of locations of irregular electrical heart 
activity (see section 0050), it follows that these locational mappings constitute 
mappings of "electrical properties of the heart." 

Therefore, Panescu in view of Reisfeld teaches all claim 2 limitations as well. 
In Reference to Claims 3 and 4 

Panescu in view of Reisfeld has been shown to teach all of the limitations of claim 2. 
Panescu further teaches the step "wherein the image is acquired using computed 
tomography, magnetic resonance, or ultrasound." (see sections 0008 and at bottom 
of pagel). 

Panescu in view of Reisfeld has been shown to teach all of the limitations of claiml . 
Additionally, Panescu in view of Reisfeld has been also been shown to teach the step 
"wherein the registering step comprises registering data pertaining to one or more 
locations of the heart vector which is correlated with the image with data pertaining to 
one or more locations of the heart vector which is correlated with the representation of 
the probe." (see Panescu section 0007 and Reisfeld column 3, lines 45-57). 

In Reference to Claim 5 

Panescu in view of Reisfeld has been shown to teach all of the limitations of claiml . 
Panescu further teaches the step "wherein the probe is configured to sense electrical 
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information pertaining to the heart." (see section 0050). 

In Reference to Claim 12 

Panescu in view of Reisfeld teaches: 

a) acquiring an image of or pertaining to a heart; and 

b) registering a representation of a probe which is in or adjacent to the 
heart with the image using a heart vector of the heart, (see claim rejections supra) 

Panescu further teaches the acquisition of multiple data sets from the heart to include 
location specific data (see sections 0007-0010 and 0059-0061), in order to register a 
representation of a probe along with an image of the heart (see sections 0006 and 
0007). Panescu further teaches that two data sets can be acquired: 3D image data and 
3D (deficient electrical areas) mapping of the heart or other internal body organ of study 
(see section 0007). Also, two respective location data sets can be acquired with/in 
addition to the image and mapping data in order to correlate overall heart and heart 
defective area locations(see fourth embodiment in section 0010). However, Panescu 
fails to teach the probe and heart image registration and mapping (e.g. the 3D heart 
image and map location data) being accomplished through the use of heart vectors 
according to claim 12. 
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As described before, Reisfeld teaches 3D vector mapping of internal body organs such 
as the heart in order to better locate deficient functional areas of the heart for probe 
placement in electrophysiological studies (see column 1, lines 14-18, and column 2, 
lines 7-36). He further discloses "wherein the location of the heart vector from the 
second data set can be determined relative to the lead, and wherein the location of the 
probe can also be determined relative to the lead." (see abstract, figures 1 and 2 and 
column 17, lines 1- 5) 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to have substituted the step of 3D vector mapping of the heart of Reisfeld 
in the method of mapping the (dual) heart and heart map location data sets of Panescu 
in order to improve the locating of "aberrant electrical pathways" in the heart by medical 
personnel as explicitly taught by Reisfeld. 

In Reference to Claim 8 

Panescu in view of Reisfeld has been shown to teach all of the limitations of claiml 2. 

Reisfeld further teaches the step wherein "the registering includes 

registering the location of a first heart vector from the first data set relative to the lead 

system, registering a second heart vector from the second data set relative to the lead 

system, and registering the first heart vector from the data set relative to the second 

heart vector from the data set" (see column 17, lines 37- 47). 

Therefore, Panescu in view of Reisfeld further teaches all claim 8 limitations. 
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In Reference to Claim 9 

Panescu in view of Reisfeld has been shown to teach all of the limitations of claim 8. 
Reisfeld further teaches that a plurality of locations related to vector mapping of the 
heart "are determined at a common point in the cardiac cycle, preferably at end 
diastole." Because end-diastole includes a portion of the QRS complex, Reisfeld 
therefore also teaches the step "wherein the portion of the cardiac cycle comprises at 
least a portion of the QRS portion (see column 17, lines 28-37). 
Therefore Panescu in view of Reisfeld further teaches all claim 9 limitations as well. 

In Reference to Claim 10 

Panescu in view of Reisfeld has been shown to teach all of the limitations of claim 12. 
Panescu further teaches the step "wherein the probe is configured to sense the 
electrical properties of the heart" (see section 0050). 

Therefore Panescu in view of Willis further satisfies all claim 10 limitations as well. 
In Reference to Claim 13 

Panescu in view of Reisfeld has been shown to teach all of the limitations of claim 12. 
Furthermore, Panescu also teaches the step "wherein the image comprises one or more 
images obtained using computed tomography, magnetic resonance, or ultrasound" (see 
section 0008). 

Therefore Panescu in view of Reisfeld further teaches all claim 13 limitations as well. 
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In Reference to Claims 15 

Panescu in view of Reisfeld has been shown to teach all of the limitations of claim 12. 
Furthermore, Reisfeld also teaches the step "wherein the acquiring the second data 
step and the registering step are performed on a repeating basis", (see figures 1 and 2, 
reference marks 20, 24, 26 and 28 and column 16, lines 1 - 42). 
Therefore Panescu in view of Reisfeld further teaches all claim 15 limitations as well. 

In Reference to Claim 16 

The combination of Panescu and Reisfeld disclose all claim 16 limitations (see claim 1 
and 12 rejections supra) except "adjusting the size or position of the image dependent 
on a change in the location of the first and second heart vector 
generated from the first and second data sets, respectively." (see Reisfeld columns 
24, lines 60 - 67, and 25, lines 1-26). 

In Reference to Claim 17 

See rejections in claims 16 and 1 . 

In Reference to Claim 19 

See Reisfeld columns 24, lines 60 - 67, and 25, lines 1-26. 

In Reference to Claim 20 

Panescu teaches a system comprising: 
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- a processor configured to be communicatively coupled to a probe, the 
probe being configured to be located in or adjacent to a heart; (see figure 1 , 
reference marks 124 and 126 and sections 0039-0042). 
- "memory configured to store: an image of at least a portion of the heart; a first 
data set pertaining to one or more locations of a heart vector of the heart, the first 
data set being spatially correlated with the image; 

a second data set pertaining to one or more locations of the heart vector of the 
heart; 

a display configured to display the image and a representation of the probe, the 
image being registered with the representation of the probe by registering the 
heart vector from the first data set with the heart vector from the second data set. 
(see figure 1 , reference marks 104, 166, 102 and 126 and sections 0039-0042). 
a display configured to display the image and a representation of the probe, the 
image being registered with the representation of the probe by registering the heart 
vector from the first data set with the heart vector from the second data set. (see 
figure 1, reference marks 106 and 146 and sections 0012-0013). 

Note: The memory (structure) depicted in figure 1 of Panescu is configured to 
store data from a plurality of sources and there is no reason to preclude data sets 
related to heart vectors. The heart vector data set storage is not limiting on the 
Panescu structure of the Panescu memory. Furthermore, the display of Panescu has 
been shown to be capable of displaying a registered probe with image. How this 
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capability is achieved, is also not limiting on the display's capability to display the 
data once acquired. 

Reisfeld teaches a lead system located at a surface of an imaged subject and 
operable to acquire multiple data sets from multiple locations dependent upon 
corresponding heart vector locations, (see figures 1 and 10 -14) 
Resifeld further teaches "wherein the location of the heart vector from the second data 
set can be determined relative to the lead, and wherein the location of the probe can 
also be determined relative to the lead." (see column2, lines 1-30, lines 59 - 63). 

Therefore, Panescu in view of Reisfeld further teaches all claim 20 limitations 

In Reference to Claim 21 

Panescu in view of Reisfeld has been shown to teach all limitations of 20. Panescu 
further teaches: 

- the system of claim 20, wherein the display is configured to display a map of 
electrical properties of the heart in conjunction with the image and representation 
of the probe (see sections 0050 for function of mapping device < device 
shown by reference mark 142 in figure 1> and 0007 and 0008 for 
limitation).; also see discussion at end of claim 2 rejection). 
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Therefore, Panescu in view of Reisfeld further teaches all claim 21 limitations 
In Reference to Claim 22 

Panescu in view of Reisfeld has been shown to teach all of the limitations of claim 20. 
Reisfeld further teaches of 3D heart vector mapping employing a plurality of 
electrocardiogram leads (see column 17, lines 1-5) in order to further analysis of the 
"functioning heart" and allow a physician to "decide on a required treatment accordingly" 
(see column 18, lines 45-52). 

Therefore, Panescu in view of Reisfeld further teaches all claim 22 limitations. 
In Reference to Claim 23 

Panescu in view of Reisfeld has been shown to teach all of the limitations of claim 20 
(e.g. a system capable of acquiring heart images and registering a probe representation 
with it based on using heart vectors). Furthermore, Panescu in view of Reisfeld has 
been shown to teach the method "wherein the representation of the probe is registered 
with the image by registering the first heart vector from the first data set with the second 
heart vector from the second data set for at least a portion of the cardiac cycle" 
(see column 17, lines 37-47). 

Therefore, Panescu in view of Reisfeld further teaches all claim 23 limitations. 
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In Reference to Claim 24 

Panescu has been shown to teach all of the limitations of claim 20 (e.g. a system 
capable of acquiring heart images and registering a probe representation with it 
based on using heart vectors per claim rejections supra). Furthermore, Panescu in 
view of Reisfeld has been shown to teach the method "wherein the portion of the 
cardiac cycle comprises at least a portion of the QRS segment" (see earlier claim 9 
rejection). 

Therefore, since Panescu in view of Reisfeld teaches both the apparatus and method 
for the step "wherein the portion of the cardiac cycle comprises at least a portion of the 
QRS segment" (see earlier claim 9 rejection), it further teaches all claim 24 limitations. 
Therefore, Panescu in view of Reisfeld further teaches all claim 24 limitations. 
In Reference to Claim 25 

Panescu in view of Reisfeld has been shown to teach all limitations of 20. Panescu 
further teaches the system of claim 20 "wherein the system is an electrophysiology 
monitoring system (see abstract, figures 1, 7-9, and sections 0007-0011, 0034, and 
0050). 

Therefore, Panescu in view of Reisfeld further teaches all claim 25 limitations. 
In Reference to Claim 26 

Panescu in view of Reisfeld has been shown to teach all limitations of 20. Panescu 
further teaches that heart mapping data can be spatially correlated with a probe used 
for electrophysiological study of the heart (see sections 0007 and 0010). Panescu 
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also teaches an embodiment (fourth; see section 0010) whereby two sets of location 
data can be acquired for guiding probes such as catheters using registered images. 
Therefore, Panescu in view of Reisfeld further teaches all claim 25 limitations. 

7. Claims 1- 5, 8 -10, 12-13, 15-17 and 19-26 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over US Pat. No. 6,896,657 to Willis (Willis) in view of US Pat. 
No. 6,301,496 B1 to Reisfield (Reisfield). 

In Reference to Claims 1- 5, 8 -10, 12-13, 15-17 and 19 - 26 
Willis teaches substantially all claim limitations (see abstract, figures 1, 30 - 35 and 
column 2, lines 1 - 47) with the exception of explicitly disclosing heart vector usage for 
facilitating registration and mapping. 

Reisfeld teaches 3D vector mapping of internal body organs such as the heart in order 
to better locate deficient functional areas of the heart for probe placement in 
electrophysiological studies (see column 1, lines 14-18, and column 2, lines 7-36). 
He further discloses "wherein the location of the heart vector from the second data set 
can be determined relative to the lead, and wherein the location of the probe can also 
be determined relative to the lead" (see abstract, figures 1 and 2 and column 17, 
lines 1- 5) in addition to registering a static or dynamic image representation of the 
heart (see columns 5, lines 58- 67 and 6, lines 1-35). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to have substituted the step of 3D vector mapping of the heart of Reisfeld 
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in the method of mapping and registering heart images of Willis in order to better locate 
deficient functional areas of the heart for probe placement in electrophysiological 
studies by medical personnel as explicitly taught by Reisfeld. 



Conclusion 



8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Xue et al., Chenal et. al., Willis et. al., Osadchy et al., Panescu 
et al. and Nolte et al. have been included because they all encompass MR, CT or 
ultrasound imaging systems and methods that are strongly related to electrophysiology 
studies and applications as described by the applicant. Additionally, Pearlman has 
been included because his invention involves imaging methodology and apparatus that 
reconstructs a single composite image or image set from two images or image sets at 
different time points. This is done in order to enhance or more accurately display any 
event(s) that transpired between the image acquisition time points. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Salieu M. Abraham whose telephone number is (571) 
270-1990. The examiner can normally be reached on Monday through Thursday 8:30 
am - 6:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Casler can be reached on (571) 272-4956. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



SA 8/18/08 



/Brian L Casler/ 

Supervisory Patent Examiner, Art 
Unit 3737 



